Signals increase the fitness of a sender by altering the behaviour of receivers. For cooperative interactions biological market theory proposes that signalling strength may be linked to supply and demand. In this context, a recent laboratory experiment demonstrated that cleaner shrimps may advertise their service to client reef fish and that the advertisement is linked to hunger levels. We investigated signalling by the cleaner shrimp Periclimenes longicarpus in the field to test more detailed predictions of biological market theory. Shrimps often clapped with their pair of claws in response to approaching clients. In line with both theory and the previous study, the probability of clapping increased when the shrimps had been food deprived and clapping shrimps were more likely to clean than nonclapping individuals. However, we found no evidence for the market theory prediction that signalling was targeted specifically to visiting client species with the option to choose other cleaning stations. Instead, shrimps signalled more frequently towards predatory clients than towards nonpredatory clients. We conclude that the signal does not serve primarily to attract the choosy clients but to convey information about identity as preconflict management to avoid predation. Ó 2009 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
The mutual interests of cooperative partners may lead them to evolve signals that are reliable by convention (Hasson 1997) , to reduce misunderstandings and conflicts (Dawkins & Krebs 1978) . Marine cleaning interactions in which so called cleaners remove ectoparasites from so called clients provide a good model complex of partner species to study signalling in interspecific mutualism (Becker et al. 2005) . Client reef fish signal their willingness to be inspected by taking specific postures in front of a cleaner (Côté et al. 1998) . In turn, the cleaner wrasse, Labroides dimidiatus, is thought to advertise its service to clients by making a 'dancing' movement (Eibl-Eibesfeldt 1955) . Shrimps may also clean (Becker & Grutter 2004) , and the cleaner shrimp Urocaridella sp. c advertises with a stereotypical sideto-side movement, or 'rocking dance' (Becker et al. 2005) . Becker et al. (2005) described this advertisement signal in the context of a biological market, where two classes of traders exchange commodities to their mutual benefit, and advertise for their services (Noë & Hammerstein 1995; Becker et al. 2005) . In line with biological market theory, the shrimps increased their signalling rate when deprived of food, which indicates low demand for cleaning.
Our objective was to elaborate on Becker et al.'s (2005) laboratory-based study by conducting a field study on signalling in the cleaner shrimp species Periclimenes longicarpus in the Red Sea. During a study on the shrimps' cleaning behaviour (Chapuis & Bshary 2009), we noticed that the shrimps clapped regularly with one of their pairs of claws (chelipeds) and therefore decided to explore the potential signalling functions of this behaviour in more detail. Our first goal was to test whether we could replicate Becker & Grutter's (2005) laboratory results under field conditions, by testing how hunger levels affect the shrimps' signalling and cleaning activity. We then asked whether the signal production is linked to a client's option to choose between different cleaning stations. Partner choice is central to biological market theory (Noë 2001) but choice may be overridden by other important parameters, such as a partner's ability to inflict serious costs (Bshary & Noë 2003) . If partner choice is a key determinant of signalling, we predicted that the shrimps should signal more frequently to visiting clients with access to several stations than to resident clients with access to their local station only. If the primary function of signalling is to announce oneself as a cleaner, we predicted that shrimps would signal more frequently to predatory clients than to nonpredatory clients.
METHODS

Study Site and Cleaning Organisms
The study was conducted at Mersa Bareika, Ras Mohamed National Park, South Sinai, Egypt. Data were collected between
